




Piwi proteins are Argonaute-like proteins expressed in animal germ cells. Houwing et al. identify
Piwi-interacting RNAs (piRNAs) in zebrafish and show that Piwi is required for germ cell maintenance
in both the male and female germline. Analysis of the zebrafish piRNAs sequences suggests that they
have a role in transposon silencing. The authors also demonstrate that unlike other small RNAs, such as
miRNAs, piRNAs are Dicer independent and carry a 2’O-Methyl modification.
NALP1 Links Host Defense and Apoptotic Machinery
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Caspases are intracellular proteases that cleave substrates involved in apoptosis or inflammation. InC.
elegans, caspaseCED-3 is activated by nucleotide-binding proteinCED-4,which is suppressedbyBcl-
2-family proteinCED-9.HereBruey et al. have identifiedNALP1asamammalian analogof this caspase-
regulatory system. In response to the bacterial ligand muramyl-dipeptide (MDP), NALP1 activates the cytokine-processing protease
caspase-1. Antiapoptotic proteins Bcl-2 and Bcl-XL bind and suppress NALP1, reducing caspase-1 activation and Interleukin-1b (IL-1b)
production. When exposed to MDP, Bcl-2-deficient macrophages exhibit more caspase-1 processing and IL-1b production. The findings
reveal a new interaction between the apoptosis machinery and host defense.
Et Tu, E2?
PAGE 57
When RNA polymerase II (RNAPII) arrests during transcription, it becomes ubiquitylated and may then be degraded by the proteasome,
particularly in response to DNA damage. Somesh et al. mapped two sites of RNAPII ubiquitylation and report their function in transcription
and the DNA-damage response. Although the sites are 125 A˚ apart, mutation of either site affects ubiquitylation of the other. Substrate
recognition is generally thought to be mediated solely by E3 ubiquitin ligases; however in this case substrate recognition requires Ubc5,
an E2 ubiquitin-conjugating enzyme. This work shows that E2s can play an important role in substrate recognition during ubiquitylation,
similar to what has previously been observed in protein sumolyation.
A Two-Step through the Nuclear Pore
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Macromolecular exchange between the nucleus and cytoplasmof cells is gated at the nuclear envelope by nu-
clear pore complexes (NPC). NPC proteins (nucleoporins) that contain phenylalanine-glycinemotifs in filamen-
tous, natively unfoldeddomains (FGnucleoporins) line the diffusion conduit of theNPC, but their role in the size-
selective barrier is unclear. Patel et al. now show that some FG nucleoporins also interact with each other to
form a cohesive meshwork of filaments that blocks diffusion of proteins through the NPC center. The results
support a two-gate model of NPC architecture featuring a central diffusion gate formed by a meshwork of
cohesive FG nucleoporin filaments and a peripheral gate formed by repulsive FG nucleoporin filaments.
SecY Is a Pore to Its Core
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Many proteins are translocated across the bacterial plasma membrane by the interplay of the cytoplasmic ATPase SecA with a protein-
conducting channel, formed from the evolutionarily conserved heterotrimeric SecY complex. Themechanism of translocation and the exact
nature of the protein-conducting pore have been poorly understood. Here Osborne and Rapoport show that protein translocation is medi-
ated by oligomers of the SecY complex, although the actual translocation pore is formed within a single SecY molecule. The results lead to
a model in which SecA binds through one of its domains to a nontranslocating SecYmolecule and pushes the substrate through the pore of
a neighboring SecY molecule.
Glycosylation Takes Center Stage in Determining Growth vs. Arrest
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Growth factors and other cytokines bind surface glycoprotein receptors to stimulate growth or drive
arrest and differentiation. The number of N-glycans and degree of branching can regulate the levels
of surface glycoprotein, with high numbers of N-glycans forming molecular lattices that oppose glyco-
protein endocytosis. Here, Lau et al. report using experimental data and computational modeling that
N-glycan number, a distinct feature of each glycoprotein sequence, cooperates with nutrient flux via
the Golgi pathway to regulate surface levels of receptors and, importantly, their relative proportions.
These results reveal a mechanism for metabolic regulation of the cellular transition between growth
and arrest in mammals and implicate glycosylation as a global mechanism to control cellular behavior.Cell 129, April 6, 2007 ª2007 Elsevier Inc. 1
O2 Pulls a COX4 Switcheroo
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O2 is the ultimate electron acceptor for mitochondrial respiration, a process catalyzed by the 13 subunit cytochrome c oxidase (COX) en-
zyme. In yeast, the expression of COX subunits is indirectly regulated by O2 levels, but whether a mechanism exists in mammalian cells for
altering electron transport activity in response to O2 is unknown. Fukuda et al. now show that under conditions of reduced O2 availability,
hypoxia-inducible factor 1 (HIF-1) regulates the expression of COX4 subunits by activating transcription of the genes encoding COX4-2 and
LON, a mitochondrial protease that is required for COX4-1 degradation. This switch in COX4 subunits represents an adaptive and homeo-
static response that directly optimizes the efficiency of respiration at different O2 concentrations.
TCR Respects the Customs of Foreign MHCs
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Antigen receptors on T cells (TCRs) have an extraordinary capability to recognize both self and foreign MHC (major histocompatibility com-
plex) proteins. Colf et al. have nowsolved the crystal structure of the T cell receptor 2C, complexed to a foreignMHC, and then compared this
to a structure of the sameTCRbound to a selfMHC. Surprisingly, the authors demonstrate that 2Cuses an entirely different recognition strat-
egy for the self versus the foreign MHC. These results have broad implications for receptor-ligand interactions and indicate that crossreac-
tivity can occur in the absence of molecular mimicry.
Golgi Grabs Numb Signaling
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Themammalian Golgi apparatus dramatically changes its morphology during the cell cycle. Zhou et al.
show that Golgi fragmentation and reconstitution regulate the subcellular distribution of ACBD3, a new
component of theNumbsignaling pathway. This represents a newmechanism for coordinating cell-fate
specification and cell-cycle progression. Numb proteins segregate asymmetrically when neural pro-
genitor cells divide asymmetrically to self-renewandproduce a neuron. The authors show that changes
in ACBD3 subcellular distribution allowsNumb signaling to promote both progenitor fates and neuronal
differentiation. Stem cells in other tissues may also use this Golgi-based mechanism to balance self-
renewal and differentiation.
miRNA Tunes T Cell Signaling
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T cell sensitivity to antigen is intrinsically regulated during maturation to ensure proper development of tolerance and immunity, but the mol-
ecules that govern this refinement remain elusive. Li et al. now show that miR-181a is an intrinsic ‘‘rheostat’’ that tunes T cell sensitivity to
antigens by targeting multiple phosphatases in the T cell receptor signaling pathway. Modulating miR-181a expression can cause quanti-
tative and/or qualitative changes in T cell responses to antigens and affect thymic selection. This suggests that miR-181a might directly
impact the mature T cell repertoire and could therefore be related to the onset and/or progression of T cell autoimmunity.
A Phosphorylation Site to Remember
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The brain is thought to store memories by strengthening certain synapses, a process that requires the synthesis of new proteins. Costa-
Mattioli et al. examine the regulation of the translation initiation factor eIF2a by phosphorylation at serine 51 in the formation of memories.
Increased phosphorylation of eIF2a inhibits long-lasting synaptic changes and memory formation, whereas decreased phosphorylation of
eIF2a enhances memory formation. Thus, this work implicates the regulation of a single phosphorylation site in the bidirectional control of
memory.
Synapse Formation: A Drama in Three Acts
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Formation of the synapse is organized by the exchange of developmentally relevant signals between the
synaptic partners. Many proteins that promote presynaptic differentiation in cultured neurons have been
isolated, but it has been unclear what roles these factors play at synapses developing in vivo. Fox et al.
show that target-derived proteins from three families, FGFs, ß2-laminins, and type IV collagens, act
sequentially to pattern the mammalian neuromuscular junction by separately affecting the formation,
maturation, and maintenance of motor nerve terminals, respectively. Thus, multiple target-derived signals
permit discrete control of different steps in the developing synapse in vivo.
Clocks Spring ahead and Fall back
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Neurons that express clock genes keep time with an intrinsic rhythm of 24 hr. In Drosophila, different groups of clock neurons govern the
morning versus evening peaks in locomotor activity. Stoleru et al. show that the seasonal changes in locomotor activity are due to a control
switch between two neuronal clusters: one that constitutes an ‘‘evening’’ clock entrained by the long days of summer and a ‘‘morning’’ clock
entrained by the long nights ofwinter. The evening clock is dominant over themorning clockwhen day lengths are long,whereas themorning
clock dominates when nights are long. This switch underlies the proper adaptation of behavioral activity to seasonal changes in day length.Cell 129, April 6, 2007 ª2007 Elsevier Inc. 3
